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PURPOSE:To obtain a trichogenous and hair-tonic agent having remarkably improved trichogenous and 
hair-tonic effect, by combining minoxidil with an ampholytic surfactant, semipolar surfactant and a nonionic 
surfactant having N in the molecule. 

CONSTITUTION :The objective trichogenous and hair-tonic agent contains (A) minoxidil [2,4-diamino-6- 
piperidinopyrimidine-3-oxide (a remedy for hypertension having remarkable vasodilating effect and causing 
hypertrichosis as a side effect)], (B) one or more compounds selected from ampholytic surfactant (e.g. N,N- 
dimethyl-N-lauryl-N-carboxymethylammonium betaine) and semipolar surfactant (e.g. lauryldimethylamine 
oxide) and (C) one or more nonionic surfactant having N in the molecule (e.g. fatty acid alkanol amide). 
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[number illegible] name of invention Hair growth and regrowth promoter 



Specifications 

1. [Name of invention] 

Hair growth and regrowth promoter 

2. [Scope of patent claims] 

Hair growth and regrowth promoter characterised by combining 2,4 
diarnino-6- piperidinopyrirnldine-3-oxJde, one or more selected from the 
group of amphiprotic surfactants and semipolar surfactants and one or more 
selected from the group of nonionic surfactants comprising the nitrogen 
atom in its molecule. 

3. Detailed description of invention 

[Industrial Field of Application] 

This invention relates to combining 2,4 diamirio-6-piperidinopyrimidine-3- 
oxide, a well-known chemical compound, and certain kinds of surfactants for 
the use as a hair growth and regrowth promoter. Explained further in detail, 
this relates to hair growth and regrowth promoter characterised by combining 
2,4 diamino-6-piperidinopyrimidine -3-oxide, one or more selected from the 
group of amphiprotic surfactants and semipolar surfactants and one or more 
selected from the group of nonionic surfactants comprising nitrogen atom in 
its molecule. This invention is to be used in fields of pharmaceutical or 
cosmetic products, 

[Prior art] 

2.4 diamino-6-piperidinopyrimidine-3-oxtde, is a chemical compound, which 
is often referred to as Minoxidil (Minoxidil hereafter), it is used as internal 
medicine for hypertension with its significant vascular dilation effects, while 
it's known that hypertrichosis phenomenon occurs as a side effect. 
Based on this knowledge, it is [illegible] that topical and external application 
of Minoxidil works for hair loss treatment. (Journal, Royal Society of Medicine 
75, 083 (1982): British Medical Journal 287.1015 (1983): Journal of 
Investigational Dermatology) 82,515 (1984): Journal of Investigational 
Dermatology, 12, 00 (1983) etc) 

Descriptions of hair growth promoters comprising combinations of Minoxidil 
and Thyroid hormone (Special release 1986-n umber 155311) or Minoxidil 
and antiandrogen agents (Special release 1986-number 185312), have also 
been published. 

[Problems that this invention attempts to solve] 

However, hair growth and regrowth efficacy was not sufficient in either case 
and development of an agent with improved hair growth/regrowth efficacy 



has been sought after. 



[Means of solving the problem] 

The present inventors further continued their research [illegible] to obtain 
Minoxidil agent with high hair growth/regrowth efficacy and as a result 
discovered that hair growth/regrowth efficacy dramatically improves when 
Minoxidil is combined with one or more selected from the group of 
amphiprotic surfactants and semipolar surfactants and one or more selected 
from the group of nonionlc surfactants comprising a nitrogen atom in its 
molecule. The present invention is based on this understanding. 
In other words, this invention is a hair growth and regrowth promoter 
characterised by combining Minoxidil and one or more selected from the 
group of amphiprotic surfactants and semipolar surfactants and one or more 
selected from the group of nonionic surfactants comprising a nitrogen atom 
in its molecule. 

The present invention is especially efficient in terms of its hair growth and 
regrowth promotion effects and useful in pharmaceutical and cosmetic fields. 
Composition of this invention will be detailed below. 
Minoxidil used for this invention is generally recognised substance as a 
hypertension medicine and a chemical compound represented by the 
following formula. 



The concentration of Minoxidil is approximately 0.001-10% by weight 
(following %s indicate % by weight). Used as hair growth and regrowth 
promoter, it is more potent at higher concentrations. However, it is preferable 
to keep it 10% or under considering the occurrence of side effects. More 
preferable concentration being 0.01-7%. 

Amphiprotic surfactants used for this invention include; carboxy betaines 

such as N, N-dimethyl-N-lauryl-N-carboxy methyl ammonium betaine; 

imidazoline derivatives such as 2-lauryl-N-carboxyethyl-N-hvdroxv ethyl 

imidazolium betaine : 2-lauryl~N-carboxymethvl-hydroxy ethyl 

imldazolium betaine : amino carboxylate such as N-palm alkyHl-amino 

propionate acid soda sodium, N-palmalkyl-B-amino proplolnate - dj- sulfate 

soda sodium; sulfobetaine and aminobetaine etc. 

Semipolar surfactants used for this invention include aminoxide such as 

lauryl dimethyl aminoxide. hiss-(2-hydroxyethyl) lauryl aminoxid. 

One or more selected as desired from the group of above amphiprotic and 

semipolar surfactants will be used for this invention. 

Also, nonionic surfactants comprising a nitrogen atom In its molecules 

include aliphatic acid alkanot amide, polyoxiethylene aliphatic acid amide, 

ester from alkanolamine , polyoxiethylene alkylamine. 

The mixture ratio of one or more surfactant/s selected from the group of 

amphiprotic surfactants and one or more surfactant/s selected from the 

group of nonionic surfactants comprising a nitrogen atom in its molecule are 

20 :1or 1 :40, preferably 10:1 or 1:20in a molecule. 

The mixture ratio of one or more surfactant/s selected from the group of 



amphlprotic surfactants and one or more surfactants selected from the 
group of nonlonic surfactants comprising a nitrogen atom in its molecule are 
0.001-10%, preferably 0.01-5% by the total amount of both. Hair growth and 
regrowth effect is not seen when it is under 0.001 % and it is not 
dermatoloalcaHv safe when this exceed 1 0%. 
The hair growth and regrowth promoters related to this invention may 
contain; Minoxidil, antiseptics generally used for hair growth/ regrowth 
promoters such as salicylic acid, resorcln and hexachlorophen. nicotinic add. 
Vitamin E, Vitamin A acid, pantothenic acid, ethynylestradiol. HinokWol, 
glycyrrhizic add, btotin and other agents. 

Also, the hair growth and regrowth promoter related to this Invention may 
contain various components generally used for pharmaceuticals and 
cosmetics; that is, water-based components, powder components, oil 
components, surfactants other than the above compositions, organic 
solvents, moisturisers, thickeners, preservatives, antioxidants, perfume and 
colours, as long as they do not impede the efficacy of this invention. 

[Effectiveness of this invention] 

This invention is a hair growth and regrowth promoter with outstanding hair 
growth and regrowth efficacy, achieved by combining Minoxidil, and one or 
more selected from the group of amphiprotic surfactants and semipolar 
surfactants and one or more seleded from the group of nonionic surfactants 
comprising a nitrogen atom in its molecule. 

It may be incorporated into any other forms suitable for external use, such as 
gel, milk, cream or aerosol, by utilising components generally used for 
pharmaceuticals and cosmetics. 



®b*bh#«f/t(jp) ©ftwmm'AM 
©&m&%r2:m (a) PH64- 68308 

®Int.Cl.« frm&M^ ©^§8 P3*t!64^(1989)3J!l4B 

A 61 K 7/06 7430-4C 

©ft SB BS62- 225796 
®tti m 1862(1987)9 ^9 0 





IS 


m 












©& 




% 






» 


l*WRifi»dtE*raWl050»J6 




©IS 


m 




5 » 


* 








®ffi 


m 


A 


«c * g 


it * £ 




ItdtfB+ffrK&FP 7 TS 5 5 ^ 





m m » 

1 . &qj§ a? £ *fc 

2 . ft ft 81* (OfiSIffl 

2 , 4 - s> t» s -/ - 6 - a- y e; j \z y 5 s; 
a - a & ± & # , 

sao*Bi£ttffll«lfl*ftt>tt* 56 ^ , « ^ <£ & 
t itlB^a: ticWtft.o !CtcSPU<ii, 
2, 4 - 7 3 y - e - ir ^ *; > ir m v - 



19 & -r s & € , s^fiiiira^ra-rso * s 
[ttXioiftflM 

2 , 4- , ;?^-6-tf^ | j^^ny> 

- 3 - * * W Kli^jR*T3^ tS'^A'i:^? 

n s ( & T , 3 >> * s> $Mi/ fc W *t ) ft £ t > * 
t&ssit i/Tii^nrt^^, mfcmkVTg 

ant*: ttcJ:*?W€<o|&«?tc5am<o*^c t 
A< $8 & Sr n r * [ s; * - a * n -< * b • v * 

x -< - ♦ # 7* • * * * > (J; ROYAL. Soc. He 
d.K 25., 083(1982) ; 7* >J S> a • * 2; 

A/ • V * - * ^ (British Hed.J.K Z&l, 1015(19 
83) ; i> * - A/ • * 7 • 4V*%4>f'<*>ii + 
f\, . y - v h a S> - (J. Invest. Derma to I . ) . 
515(1 984) ; V + — + to ♦ * 7 • ^ V ^ * * 0* -tf 
S'atib'^-^hD*;-, £2> 90 (1984), flk ] o 



-41- 



16531 1 9) « syt^ntftnKDi/jyllf 
(t$rara6i-i053iz9) ft * <olfl* £ t , :n 

n t t> 5 o 

®m$imi* + & tux* sic a^ffi 

± & , ^?Wt:aJ!H?«Sf S?M^l!» 
r *> * * £ W « v sy^^^^fcHtt^an 



fcfiBBg 64-68308 (2) 

* 55 W S x MFC J8 * * S* € ffi ift c 85 n , IS £ 




NH 2 



5; ^ i>^4/(DS^l«. 0.00i-10ffi«% 

&i§(2jlE/Hfci;Tffi/BTSffl£* B 6 ft t* # " S 
R € , »€fiaa»tt*T***«* # ft c JB n 



n » 














ct 


♦> 








< 


it 






*BB 


V 


jb 






n 


3 






N , N 




V 






A/ 




N 






;> j* * 




y 










A 


N. N t 5> * 




* - N 










to 




N 


- * ;U + 5/ ^ f v 




- O Ik 




* 




> 


m 






+ 2 - 




V V to 




N 












S>x*/l/-N-fc K D * 




X -7 ^/ 


-r 








V 






* > , 2 - ? V V to 




N - * 


;u 






> 








-N-fc K a * x * * 


*< 


5 * V 




*> 






* 




i> 






N - V 


> 


y 






to 












N 








y 


to 






> 


» - s; 




V 






mm 


CO 






* ^ * 




> 


•* 






j 




* w > 1? -e a 5 0 




*56 


w 




IB 


0 




* 




0 



v to v * * to y * v * * $> v , \c 7,- ( 2 - t k 

a * X ? * ) ^ O H ? 5 M * •> K f? CO 7 5 

^ rut* ±EJ»tt*BHtt»»tf ± 
E¥«tt»BHttJH*&tt*«J:*Btfn*-« 

tSS^tVSfflBttUfc'l/Ttt, B tt IB y 

JifM^S'Xf l/>BBB7S 

ifns-a*fctt-aJM±<o^Hal5ttOTi;^S^ 

lilO : lttOUfctl : 20 7 A So 

n it » b ® tt » & ¥ s & s s a n * e s ar 

ns-a*fctt = «Bl±<o»ffiBtt«l4:, ^^rt 



-42- 



fit*, PI » <o £ it * ro. 001-10% t a *> , »* 
1/ < no.01-5»T*So 0.001% * B r ti * 56 

St, Ki»3fc±tt*«A'<*<fc3o 

V <D £ *> n&mM* , r: 3 * > £ * 3 > E , 
? * 3 > A /OhfVB, x ? =. - H X X h 

^ # - ;i/ , i: y * * # - -fc , y »; * /i/ u * > 
H , tf**>*cD{fe<7>fc:*3v&, 0B 15 B SI , ^ 

57 HK 1/ * ^ — b ^ r: /C ;!/ 3 ^ - b * <0 

% o 

aaai, a km* naa* aft ait a. 



ftSUea 64-68308 (3) 

an, bm* &en&r * z t #v * * 9 

ti - a & ± & . #?fti:«HITI«t«#^ 

& € * S^fiaa?**. E 38 S * ft & & 
ic - © tc fl! i> UTi^S#^l8t5 z t V s 

31 ic 8 -T S if to J: 5ttfllfl3u:t,[£fl!-t* c: 4: r 

[xaai 

-& <o -e a tt t* • 

3? fl& 0! 1 D - * 3 V 

<D 2.0 % 

O ^v7atrji/7^3-ii/ oo.o 

<3> N, N-y^fA-N-^OHJl 2.6 



<< y 

0 ^ 'J > & 3/ x * >> - ;b 7 3 K 0.31 
[ Utt ] 

(D«Ot:^]!ral/B^t«o : nc, <B> £ <3> , 0 

ig q& k a - 3> 3 v $ 19 fc o 
tfc K#l 1 

cd 3 >> * 3> 3> 71/ 2 . 0 Jtf 

<2> w v ^ p if ;u 7 ;i> n - k eo.o 
<3) fl 93 * & & 

[ Htt ] 
2SfiS09 1 «c W f * o 

SSfcfll&tffttafll* f»K«»(3y*^^ 

2 C3H/HeNCr 7 O X * m ^ , <MH 6 (0 # t& [ J - V 
JV 7 > K ? ~? J ~~ )\t X V ¥ — ^ f\t ? 4 
7 t \/ y y" i X — is 3 > (Normal and Abnormal E 



pidenal 0 i f f e ren t a 1 1 on ) . M . Se i J i Jk If I . A . Ber 
nsteinSH* £159-i70H, 1982 ^ , mXthffc] 
lZ**)Vl&&fir>tZo ?Xt>*>* V^*£l#10 

& t i> s a a « * xafli&PH&aai* m as ai 

#1 (O 4 IB C » <* , 

;<olf8$fl5k ^ nf n»KR* l Q l iO, 

<s*i*tsm) 

«»!t*llBB*"e«t±Bt:a*ttB«>^*itt 

a « a 0 * *«»*fca^fc B x a a 1 o a * 

*?, A it « % Hstt^l&^rtJIKM3ll<oSlTWt, 
7U21P|i;^T^7')^^4SIi:^ffl//:o it 

It - 1 tc 5* 



-43- 



8- 1 





40BfSco58^6&tE?9H; 


i i $ 


1 2 # 


Sflsfl l 


7 5 


Hi 18 01 1 


2 0 


rf? BK 5J 35 


2 2 



AM I : i: 12 «> 6 n 

£ 01 2 d— > 3 V 

© ^ > 7 3 ~ 

© x^;l/7>;l/3— /t> 

X * /I/ - 1 - i3 JV # * * * ^ 
UV»J A ^ * V 

© df; ^ + ->x^ uxiof ^/)* 

1/07 5 > 



2.0 ! 
10.0 
55.0 

0.04 



0.63 



ftSiea 64-68308 (4) 
© *3«* a# 

< ■ a u te o 
[&JR] 

10 1- 2®, 2 ~~ 4 nir i 3 U M iz t> K X ® 



£-2 



& a * 








A 


3 6 






B 


5 0 


& 2ft 




C 


4 3 






D 


3 3 


*» 




E 


4 9 




*«r 


P 


2 9 






G 


3 1 






H 


3 6 




# a& 


I 


3 2 




*a 


J 


3 1 







£ fi& 03 3 □ - :> a > 

CD 5ni/'>'il/ 10. 0 % 

© * v s; jv r h n - k 20.0 

© ■YvrDtf/i/y^a-^u 55.0 



0 2 , -9*y/i/-i-fcKn*$' 1.2 

(S) N.N-S/^^A-N-^^.V 1.0 
^ ^ > 

© 9 •/ > K 3> X 2 J - ;i/ y 5 K 0.9 
© I3S2^ 
t H a J 

n jks h 2 c m d < o 

2S560I4 n - -> a > 

<D s * 3/ $/ /u 6 . o <tf 

© -< v -/ a /u y a 3 - )i 20.0 

© X * 7 k 3 )], 50.0 
0 S^^DI^ U>y V3-/b 4.0 

® n.n x**-n-?cmj 2.0 

X A ^ * ^ V 
© 9 O 'J II/ f il/ 7 S V ^ ^> H 0.9 
© 5 * »/ V A3 x * - ;l/ ? •* K 0.6 



-44- 



8R|B864-68308(5) 



<8> 










© 




-ruvtoytoa- 




50.0 


[Stt J 












# y 




il/2 0 0 


5.0 




3Sfi5 0! 2 










© 


i . 


3 -7* 1/ > # V 


J — 


7.0 


nmme 


D — V 3 > 








© 


N , 


N-y**to-u 


- ? o y 


2.0 


o 




* V V to 






1.0 % 




;i/ - N 


-Xtotf*i/**toy^* 




© 




y to y to ? - to 






10.0 




X £ A 


* * << > 






© 


x * 


to y to a - to 






50.0 


© 


2 - 


9*y/u-i-e 




0.7 




1 . 


3 - ~7 * U > V 


y 


a - to 


5.0 




X * * 


- l - Ji to 4t * > 


* * )l/ 




© 


y y 


t y > 






5.0 






y v u ^ 4i w v 






© 


2 - 


^ y * - l - 


t 




1.4 


© 




y 57 * * * 7 5 


V * * > K 


0.9 




X * to 


- 1 - £ A, X * 


i/ X * to 4 




© 




y > » y x * -/ - 




0.9 




3 * V 


y o a *c * 4 if 








© 








© 




y to v * * to y 




V * * S> K 


0.9 










© 




y > si s> x * j 






0.0 




I tS ffl 2 ic $ & 5 o 






© 








a# 




A r h X y 4? 






[ 


Kfc J 










CD 




* v to 




0. 1 














© 


t y 


* ? * - to 




0.01 




D - is 3 > 








© 


u * 


~ to /t to $ ? - b 




0.1 


CD 


3 J 


* i/ V to 






5.0 % 




t: * 






0.05 


© 




v to y to 3 - to 






15.0 


© 


t: * 


3 > B 6 




0.1 



© H V ^ D to y to 3 — to 10.0 

© x^A/T^3-^ 50.0 

© i , 3-^# a-* i.o 

© as 

© 2 - 9 f 'U - 1 - t K D t 5/ 0.7 
X * ;l/ - 1 - * Jl/ * J* * /!/ -f 

o * y * * * x * u > do* a) * 0.8 

© #V * ♦S'Xf U>(15*^)* 4.0 
\/<<toyto3-to 

© « sa 

<2> c © , <D v ©^ ©x <3K ©* ©> ©£Wfl&$SS 

nmms v tovt&zm 

CD 3 V * S> V to 0.02 ^ 

© if :-)n; 0.002 



© £*3>E7-b-r-h 0.05 

© X * ^ 7 ^ 3 — ^ 50.0 

© i.3-:r*i/>^y3-/i/ 4.0 

© y y tr y > i.o 

© N , N - V * * to - N - 9 O y 0.3 
x -5 A ^ 4? i/ 

© ? o y v K v x ^ y - to y 3 k 2.75 

© ^-tS'jf uvgfctvs' 2.0 

Mr (P.o.E. ; 60« A/) 

© tKD + S'^DtfJUrAD-^ 1.2 

© ii to X * \C x ,if y v - 0.8 

© swv^d/w— ;U75> 0.3 

© m K * m& 



©ic<D> ©, ©> ©*fln*i8a?T*Q zntc© 
©c©4^ftfef^/t^, ©, ©, ©, © « # an 
«**(A)*w#ua*te, :nt««ft(B) 



»45- 



64-68308 (6) 



* 


4n 4 0 A 4< < TB t~ itt & I * ft -M t* d 

ZJU X. E o T * o !E DI fr ^ '* *? \ v 










T 














tr 

jH 


/* M O fit Ml 

£12 1/! y ?L fix 










vl* 


3 >* ±1 *j ^} tit 

■5S ✓ *T* ✓ >U 


0.03 




(A)its« 






&l 


■A* / lv s iv IV 


25.0 




<3)co-fiffu:<0>tOco-eiJ*}5Sftrt 50 0 CtCj!iniSL 


m\ 

W> 




5.0 








<3> 




15. 0 










its sw « v y 4 J 


3.0 




^ L t *o * % 








tr -r Jv r Jv 3 — Jv 


0.2 




to ( b ) t r a o 






VjP 




1.2 




to 3S 8P u: <3) 


' » 0 a? a ^ , o v 0) ^ 






If 












*J» J a *r */ 7^ \s *s III)*- lv ) A 


3.5 




/SK^CAJiW^^^l/S^-r^o SEC 


c *i ic <S> * 




U -f /P a ^ 








<3> 


71^ * r V C - ^1/ * V v 


0.2 










/fx 




IS fi 




Hfis«1io * y 










1-0 






0.05 % 




Ml (P.O.E. ; 40* 4/) 






o t: ^ 5 > 


E 7 t f - h 


0.05 






mm 






^ ^/ ^ /t/ 3 - il/ 


5.0 






0.03 






20.0 


0) 




0.03 




1.3- 




10.0 


dp 


X 1 1 It 

y v t v y 


5.0 






<3) 


as aw '~ 7 v * j 


1 . 0 




.ai*W(B)*»*c»ani,, ^*9?L<ku^^, * 


QP 


I* >9 o# 4th 


3.5 








v£P 




mm 








fj w — */ il # jb - N — ^»^iJ 
IN i IN ^ ^ v lv in ✓ v y 


1.2 






u u ^ y - 




rl. «— M — -ft H/ rfc -"y -rf * If* V >v ^ 
iv vi TJ iv "^r y ^ 7^ lv r *r u 














— V A > -f ✓ 






Ute^iii xt 


V - h 








1.8 












v v u V > t: / Uu IW fa i A T /i/ 


1.5 




a> 




0.6 & 


<§> 




3ft 




O x ^ = — 


jv x * h^^;^-^ 


0.001 


<8> 




6.0 




c3) ;< v p x 


xA/x^^/x-x;i/ 


0.05 


© 








<3> v */ ^ 




5.0 


[«tt] 






© -< V r a 


tr ;u r )v a - ;i/ 


20.0 




n 


(0 1,3- 


^^l/V^ya-^ 


10.0 








<2> 2 - ? O 


H - 1 - t F D ^ y 


0.34 




X ^/ - 1 






r So 














, 70°CC 




f X * 1/ ^ (10 * JV) * 


6.4 


a u t i» !»■« * -r * . cn*!ii/a&(B)fc-r 




> 












e y * * 


~> X * l> > 9 it t ^ i> 


1.0 



-46- 



#630864-68308 (7) 

to (P.o.E. ; 60* 
O § ft iS S 

© IRK 30.0 % 

© 7 1/ * > 12 42.0 
<5> 7l/^> 13 28.0 



-47- 



